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What is TotalView?

A comprehensive debugging solution for demanding
parallel and multi-core applications
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File Edit View Group Process Thread Action Point Debug Tools ‘Window

e

/HNB B 5938 « 9 . Prev
Ne}(t Sroupeontal —I Go Halt Kill Restart|Next Step Qut Run To|Prev|UnStep] Caller B
Process 1(9179): ReplayEngine_demo (Stopped) E=E=
Thread 1 (9179) (Stopped) <Trace Trap>
‘Q Stack Trace - Stack Frame ;
[c++ ] funcB, FP=bfeaebc8 || Functi "funcB": &
Ste Ce Funen, Fbobfeasbes | || br o 0x00000006 (6} |] UnStep
p [+ ] funcB, FP=bfeae778 Block "$bl":
[c++ ] funch, FP=bfeae798 c: Oxb7eb14£f8 (-120
[+ ] main, FP=bfeae7c8 i Oxbfeaebtd8 (-107
_ libe¢_start_main, FP=bfeae828 v {int [20])
. . _start, FP=bfeae830 p: Oxbfeae720 -> 0x
° Captures exeCUtlon hIStory Registers for the frame:
. 7 £
* Records all external InpUt to Function funcB in ReplayEngine_demo.cxx B
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. 43 By} s 60
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- : 48 pmsc;
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50 if{ c<MAXDEPTH )
g%}; c¢=funch{c);

* Replays execution history

* Examine any part of the
execution history

- ‘. - ] A

Action Points] Prgcesses] Th[eads]

Pl

1 ReplayEngine_demo.cxx#57...

funcB+0xde. ..

 Step back as easily as forward
e Jump to points of interest
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MemoryScape Overview

* Runtime Memory Analysis : Eliminate Memory Errors
» Detects memory leaks before they are a problem
« Explore heap memory usage with powerful analytical tools
« Use for validation as part of a quality software development process

* Major Features
* Included in TotalView, or Standalone

Detects

- Malloc API misuse

- Memory leaks

- Buffer overflows
Supports

- C, C++, Fortran

- Linux, Unix, and Mac OS X
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- MPI, pthreads, OMP, and remote apps I :m:m«w =
* Low runtime overhead e vk | Ui | o i '
« Easy to use B s

- Works with vendor libraries

- No recompilation or instrumentation
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TotalView Debugging Ecosystem

Debugging with
TotalView

File Edit View Group Process Thread Action Point Tools Window

Reverse Debugglng with ReplayEnglne Memory Debugging with MemoryScape

Corrupted Memory Report

Help

4> 0B P 5335 e

Go Halt Kil Restart NM

Heap Status Graphical View
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o, oooiebEEfazdd e k00000001 (1) i R Detect Leaks 1 Relative to Baseline sf Enabie Fittering ‘ ]
, FP=Tfbfffalf0 argv 0x7fbfffe9b8 ->
!‘P 7fhfff 340 iah!
oming, FP=Tfh : -
e, FP=Tfbfffed H (float[100]) Isaga
atype, FP=7fhfffe5 0x00000000 (0)
. FP=7fbfffeScl 0x00000001 (1)
FP=Tfbfffed50 0x00000001 (1)
bc start main, FP=Tfbfffedjf send tag: 0x0000004b {75)
Function main in cycle.c ENE
120 * T
121 intf ( " Task %d has sent the message\n", rank );
%gg fflush ( r_d ut)
. . £ ﬁg gmd { sl BT dat eni g, X X
* Captures execution history B et - ESTE b s o mrnr
130 else - .
: : S e ke e Graphical View of Heap Memor
am( £ (rank == 2)
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° E bl ( D dl Action Paints | Pracesses | Threads | e i LOW Overh ead
na eon eman 4 E2 EX KB KR |
J e Detect:
* Step backwards! | « Leaks
. ° /
eParallel debugg|ng Buffer over/underflow

eAccelerator and coprocessor debugging,.® MPI memory debugging

Remote Display Window *Wide compiler and platform coverage
Easy, Secure, Fast *Work Graphically BatCh Debugging With TVSCﬂpt

Troubleshoot even your hardest bugs * Unattended TotalView debugging

*Develop Code Confidently!

The Debugger of Choice for HPC and Enterprises

NASA High End Computing Capability ™ Question? Use the Webex chat facility to ask the Host




More Information

TotalView demonstration videos available on the
Rogue Wave TotalView Products page

http://www.roguewave.com/products/totalview/resources/videos.aspx
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Starting TotalView on Pleiades (1/1)

- Load Modules
- TotalView
* module load totalview/8.12.0-0
- MPI

* module load mpi-sgi/mpt.2.06r6

- Latest version of SGI MPT library mpi-sgi/mpt.2.08r7 contains
malloc_intercept which blocks TotalView Memory debugging

- Module mpi-sgi/mpt.2.06r6 was tested and allows TotalView
MemoryScape to properly track heap allocations

V =
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Starting TotalView on Pleiades (2/2)

« Set TotalView Environment Variable $TVLIB

- TotalView
« setenv TVLIB /nasa/totalview/toolworks/totalview.8.12.0-0/linux-x86-64/lib
- Compile MPI programs with TV HIA library
* mpicc -g -0 yourProgram yourprogram.ext -L$TVLIB -ltvheap_64
-WI,-rpath,$TVLIB
- Required for MPI programs
- HIA can be dynamically loaded in single process applications
- Execute MPI program in TotalView
* mpiexec_mpt —tv —n8 ./yourProgram
- Do not select “Enable Memory debugging”
- Executable is linked to the HIA library tvheap
y
ROGUE WAVE
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Accessing Pleiades Remotely

« TightVNC

* Follow the same Starting TotalView instructions on
slides 8 and 9

 TotalView Remote Display Client (RDC)
* RDC can be downloaded from Rogue Wave Website at

http.//www.roguewave.com/products/totalview/remote-
display-client.aspx

ROGUE WAVE
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800 1 TotalView Remote Display Client
TotalView =
TECHNOLOGIES

Session Profiles: 1. Enter the Remote Host to run your debug session:

@ E £ & Remote Host:'pfe | User Name ,H pmthomps ! Advanced Options |
boater

edge 2. As needed, enter hosts in access order to reach the Remote Host:

fedoral2-x8664 Host [ Access By Access Value Commands

gooey6 L) 7 =

lanl 1| sfel.nas.nasa.gov User Name@ pmthomps

lanl.batch . ¥ | e .

loki |2 | User Name@

macbookpro 3. Enter settings for the debug session on the Remote Host :

ntkvne LSRR

nvidias

perseid

prodigy.totalviewtech.cc

rhel56

rhels7 Path to TotalView on Remote Host: totalview

ublunu 104-x8664 Arguments for TotalView:

vulcan

Your Executable (path & name):
Arguments for Your Executable:
Submit Job to Batch Queueing System: _ Not Applicable =
. [ Launch Debug Session |
No session running A

NEBpyHightE@2048 Rogyeaweitoftware

| AbGughisriiebeeede Webex chat facility to ask the Host
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Session Profiles:

H X £
boater

edge
fedoral2-x8664
Qooeys

lan
lanl.batch
loki
macbookpro
minnie
ntkvnc
nvidias
perseid
pleiades

%4
8086

an

T

TotalView

TECHNOLOGIES

1. Enter the Remote Host to run your debug session: |
| ANvanced Options |

Remote Host: pfe | User Name E:'pmthomps
_'v TotalView RDC Advanced Options

j |

prodigy.totalviewtech.

rnel56
rnel57

ubuntl1104-x8664

vulcan

mmands
e

Commands: | module load totalview] |

Font Path: |

Remote Display Viewer Window Size:

| auto ¢ x| auto &l

Color Location: |

Window Manager: | | Display Number: ssh Port Number: |

[FoKki| | cancel |

|_Apply | | Reset |

r Your Executable:

Submit Job to Batch Queueing System: | Not Applicable

| [ End Debug Session

Profile ntkvnc/TotalView debug session is running... y
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Memory Debugging
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a Memory Bug?

.

“What is

« A Memory Bug is a mistake in the management
of heap memory

e Failure to check for error conditions
e Leaking: Failure to free memory
e Dangling references: Failure to clear pointers
 Memory Corruption
« Writing to memory not allocated

« Over running array bounds

NASA High Edd Computing Capability Question? Use the Webex chat facility to ask the Host
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he Agent and Interposition

Process

User Code and Libraries

TotalView

Malloc API
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The Agent and Interposition

Process

User Code and Libraries

Heap Interposition

TotalView

Allocation Deallocation

Table Agent (HIA) Table

Malloc API
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TotalView HIA Technology

Advantages of TotalView HIA Technology

« Use it with your existing builds

* No Source Code or Binary Instrumentation
« Programs run nearly full speed

e Low performance overhead

« Low memory overhead

o Efficient memory usage

« Support wide range of platforms and
compilers

NASA High Efd Computing Capability Question? Use the Webex chat facility to ask the Host




“Memory Debugger Features

« Automatic detection of allocation
problems

o Graphical heap view

e Leak detection

e Block painting

 Memory Hoarding

* Dangling pointer detection

e Deallocation/reallocation notification

 Memory Corruption Detection - Guard
Blocks

 Memory Comparisons between
processes

e Collaboration features

NASA High Eid Computing Capability Question? Use the Webex chat facility to ask the Host
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. MemoryScape Leak Detection Example

?lse
h =1,0/ (double) n;
sunm = 0,02
x = f(h):
2 (i =wmyid + 1: i <= n: i *= nurprocs)

or
/™ comnents to increase line nunber of malloc */
dad

-

-

./
x = h * ((double)i - 0.5);
sun *= F(x):

freeptr = (char *) mallge ((unsigned lora)150 *sizeof(char)):
strepul Fresptr, "Testin[}):

}
wypi = h ¥ sun;

MPI_Raduce(tmupt, &p1, 1, NPI_DOUBLE, WPI_SIM, 0, WPI_COMM_WORLD);

V =
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Debugging Opﬁons] ﬁrguments] Standard I/O] Paral_lel]

-1 Enable ReplayEngine
5 Record all program state while running. Roll back your program to any point in the past. =

2023809, pheplL xeim ] el )
2023810, pheplL I Enahle memory debugging - e— D ——— /1ibxpi.so' ., done
2023811, phepll Track dynamic memory zllocations. Caich common errors, leaks, and show reports, PlocessWindow bavpt,s0',, done

2023812, pbspll . : : ‘b/libxrpi, 20’ ., .dome
2029813 . phspl 21 Hall on memory, errors prtion Point / Dobug:” Yools Window L1y loaded at OxFFOANI00S
2028814, pbspli D G y g & 3
2023815, pbspl1 _I Enable CUDA memory checking 59 § | @ € 9 a

bash-3.25 pud iha violali ieali Out. Run'To GoBack Pray. UnStep Ca
/u/pntho«p: Detect global memory addressing violations and misaligned global memory accesses. iex! Step Qut Run To!Record GoBack Pray Step €

bash-3.2% noduls winTitle
bash: module: o

2%—3.25 axit 4 Stack Frame

Znodule list - =
No Modulefiles
Znodusl  wmodule
woduel: Conmand 1 loaded at OxFFOO0O00901

% wodule load i
e TR T 7 Show Startup Parameters when TotalView starts

Zuhich totalvie
/naza/totalview Changes take effect at process startup. hitially loaded at 0xff00
Zzetenw TWLIB /i
?ﬂ»ioc -g =0 cp

pne
sded at 0xfFOD00009006150

padad at OxFFO00000301be7

L . done

] /
OK Cancel Hel |

=T —l _PJ 4 Source

=4

File Edit ViewToors e ‘

= ID/| Rank Host | Status | Descript
~1 <local» _mpirun_ (0 active t

o

/
~ ]
Action Poinls] Prgcesses] Thleads] P-| P+ T-| T+

A

/

|| xterm| 1 2" 3|4 | sisulogin3 |sisu-login3 [3.2 Constgcting a batch job file | csc.fi - Mozilla Firefox
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ry

il
2023810,pbepll gamatthe noenal  node_shuffle iloal
2023811,pbepll gamatthe normal  node_shuffle 11
2023812,pbspll gamatthe normal  node_shuffle 1 1
2028813,pbspll  gematthe normal  node_shuffle 1 1
2028814, pbspll  gematthe nornal  node_shuffle i1
2028815, pbspll  gamatthe nornal node_shuffle i 1
bash-3.2% pud
/u/pnthonps

bash-3.2% nodule list

bach: module: coxnand not found

bash-3.28 exit

exit

Znodule list

No Nodulefiles Currently Loaded.

Znodusl  wodule load mpi-sai/mpt,2,0606

woduel: Conmand not found,

% wodule load wpi-sgi/mpt,2,06r6

Znodule load totalview/8.12,0-0

ZAuhich totalvieu

/nazaltotalview/tooluworks/totalview, 8,12, 0-0/bin/totalvien

Aseteny TWLIB /nasa/totalview/toolworks/totalvien.8,12.0-0/1in
é’?iec -g =0 cpi. npth cpi.c ~L$TVLIB ~ltvheap 64 =W],.-rpath.$T

3

1\

=z - Totalview 8.12.0:0 |
File Edit View Tools Window
= ID/| Rank Host | Status | Descript
-1 <local» _mpirun_ (0 active t
XTerm| 1§42 3|4 |sisu-login3

r e |

xeim

J el 5

IEF = ‘
2023809,pbepll gamatthe noemal  node_shuffle 00:10 0 10:41 - .ﬁ[zﬁ
e eA e e T s W LY T O — T —

P

L S W VT T

= mpitu 153 Y
File Edit ‘iew Group Process Thread Action Point Debug Tools Window Help J
Group (Control) /| PHE D 59 & » @ € (:ﬁ‘ --f:é 9}5

Go Halt kil Restart

Next Step Cul fun To Record GoB

Process 1 (0): _mpirun_ (Exited or Never Created)

Stack Trace A Stack Frame

No current thread - |No current thread Al
7 Yi

Function main in _mpirun_ r~|
Parallel program has not yet been started. A

~J ]

action Points] Prgcesses] Thleads] P-| P+| T-| T+
A
£

|sisu-login3

/1ibxanpi g0, , . done

pavpl ,g0°, . done
b/11bxmpt,z0' ., .dore

11y loaded at OxFFOO00009

- pne
_ jaded at 0xfFO00000S006150

paded at OxFFO00000801be7

5 loaded at 0xFFO00000901

hitially loaded at 0xff00

L . odone

[3.2 Constycting a batch job file | csc.fi - Mozilla Firefox




ifl
1)
\

Shals
2023809,pbepll  gamatthe normal  node_shuffle 11 00:100 1041 — | A[A xaeim J el )
2023810,pbepll  gamatthe noemal  node_shuffle 1 1 — —— ———— - e — ——————— o § P13 - R [ 1)
2023811,pbepll  gamatthe normal  node_shuffle 11 | s g — el ) bvet 20” .,  done
%ggggﬁg:ﬂ{ 3::;’3: ::z:{ 2&-2&:::: i i File Edit View Group Process Thread Action Point Debug Tools Window Help %;‘ﬁ?&;&sgt'&?g$mm
2029814.pbspll  genatthe nornal  node_shuffle 11 v B G/ ’ g a @
2028§§5§bsp11 genatthe nornal  node_shuffle 1 1 Group (Conirol) lb ii i’ 5 W’ @ V\‘?" ‘ Ql 4 i v3 %g
!/’:;‘;ntfmp:ud a Hatt RN Restait | Newd Hep ioubahtl To} RechrddGhB s PrER 5 Qe l;g:d at 0xfFOO00009I06150
bash-3.2% nodule list = == Process1 {0): _mpirun_ (Exited or Never Created)
bash: module: cosnand not found £ Nocurentthread E==
:ﬁ-‘?"z’ Bxi Stack Trace A Stack Frame aded at OxFF000000901be7
i No current thread - |No current thread Al
Znodule list
No Nodulefiles Currently Loaded.
Znodusl  wmodule load mpi-sgi/met,2,0606
woduel: Coamand not found, ; loaded at 0xFFOO0O00901
% wodule load wpi-sgi/mpt,2,06r6
Znodule lcad totalview/8.12,0-0
Zuhich totalview
/mazaltotalview/tooluworks/totalview, 8,12, 0-0/bin/totalvien hitially loaded at Oxff00
Asetenv TWLIB /nasa/totalview/toolworks/totalvien.8,12.0-0/1in
gﬁpioc -9 =0 cpi.npth cpi.c ~L$TWLIB ~ltvheap 64 -W1.-rpath 3T
o8] /. _]/ L, . .done
J:A TotaView8.12.0.0 Function main in _mpirun_ d =
File Edt View Tools Window Parallel program has not yet been started. A
=/ ID/| Rank Host | Status | Descript
a1 <local>» _mpirun_ (0 active t
=4 1~
Action Points] Prgcesses] T'hleads] P-| Pr] T-| T4
A
Yi

|| xTerm| 1 2" 3| 4] sisulogin3 |sisu-login3 13.2 Const3icting a batch job file | csc.fi - Mozilla Firefox




B0 ¢ |

ez X Desktop {

2023809,pbepll  gamatthe normal  node_shuffle
2023810,pbepll  gamatthe normal  node_shuffle
2023811, ,pbepll  gamatthe nornal  node_shuffle
2023812,pbspll  gamatthe normal  node_shuffle
2028813.pbspll  gamatthe normal  node_shuffle
2028814, .pbspll  gematthe nornal  node_shuffle
2028815, pbspll  gamatthe noenal node_shuffle
bash-3.25 pud

/u/pnthonps

bash-3.2% nodule list

bash: module: command not found

bash-3.28 exit

exit

Znodule list

No Modulefiles Currently Loaded.

Znodusl  module load mpi-sgi/mpt,2,0606

woduel: Conmand not found,

% wodule load mpi-sgi/npt,2,0606

Znodule load totalview/8,12,0-0

Zuhich totalview
/haza’totalview/toolworks/totalview, 8,12, 0-0/bin/totalview
Zsetenw TWLIB /nasa/totalview/toolworks/totalviewn.8,12.0-0/1in
;zfricc =g =0 cpi.npth cpi.c ~L$TVLIB ~ltvheap 64 -M1,.-rpath, 3T

B B b ek ek e fen
R R

L J

=z TotalView8.12.0.0 |
Flle  Edit View Tools Yindow

= ID/| Rank Host | Status | Deseript
m1 <local» R _mpirun_ (1 aclive t

002 a1 - 7 eim J il
oaa - —. rfngA;NMILIAAJ T — ) B — 1 " Jdona
o e— Al e
Fi Process _mpirun_is a parallel job. |Etion Point Debug Tools Window DHEEIE et i
Do youwant 10 stop the job now? = = =
o P g+ @ € 9 o

pd.2iep UL TP RACOIICHORIES FiEY losded at GxFFO0000G020F

J459‘ 251 orsaoesmunnmsLmnummnmmnmmmmunummlmmmnmmm

StackFrams losded at 0xFFO0000090213
'I‘hrcad must be atopped for frame display. -

L—

Function dl_open_worker

loaded at OxfFOCO0OO0E02T

b loaded at OxFFOO0000902

Thread iz runaing

~J

Agtion Points | Processes | Tnreads |

|sisu-login3

132 CMI csc.fi - Mozilla Firefox

esiiy| | xrerm| 1 [72° 3| 4| sisulogin3




e a3 DA

=

openSUSE Graphics Tools

A X Desktep I . —
2028809,pbepll  gamatthe noemal  node_shuffle 1 1 00:10 0 1041 - I in‘ i) {5 Y
2023810, pbepll  gamatthe normal node_shuffle i1 —— —— Jdone
2023811,pbepll  gamatthe normal  node_shuffle 11 §d=mmmg=lm / malls loadzd at OxFFO00
2023812,pbspll  gamatthe normal  node_shuffle 11
gggﬁ"’w’}l gonatthe norm{ = odc-smg:e 1 } File Edit View Group Process Thread Action Point Debug Tools Window Help | )

pbspll  gematthe nornal node_s! e 1 3 . s ’ ) " : ; a a@|p...done
2028815,pbspll  ganatthe normal  node_shuffle i1 Group (Control) /| PP W 59385« @ € 1 1 1 r B . .dane
';’;:;zhg:pg“d Go Halt Kill Restart|Next Step Out “un To Record GoBack Prayv UnSles Caller BackTo L initially loaded at OxFf
u

bash-3.28 module list

bash: module: coxnand not found

bash-3.28 exit

exit

Znodule list

No Nodulefiles Currently Loaded.

Znodusl  module load mpi-sai/mpt,2,0606

woduel: Command not found,

% wodule load mpi-sgi/mpt,2,06r6

Znodule load totalview/8.12,0-0

Zuhich totalview
/mazaltotalvien/toolworks/totalview,8,12.0-0/bin/totalvien
Zzetenw TVLIB /nasa/totalview/toolworks/totalview.B8,12.0-0/1in
?zfrioc -9 =0 cpi.npth cpi.c ~L$TWLIB ~ltvheap 64 -W1,-rpath, 37

|
=z TotalView 8.12.0.0

File Edit View Tools Window
= ID/| Rank Host | Stalus | Descriptiol
m-1 <local> B _mpirun_ (1 active th
EI 2 0 <local> T _mpirun_<cpi.mpt6=.0
-3 1 <local> T _rpinn_<col.mptes 1
GI B 2 <local> T _mpirun_<cpimpté>.
@ 5 3 <local> T _plrun_<cpl.mpiée- 1
@6 4 <local> T _mpirun_<cpi.mpté=4
&] 7 5 <local> T _mpirun_<cpl.mpté=
IZI 8 6 <local> T _mpitun_<cpi.mpts>.
@- 9 7 <local> T _mpirun_<cpl.mpi6=7

Rank 0: _mpirun_<cpl.mpt6=>0 (Stopped) [M)
Thvead 1 (36312521725664) cpimpt Sipped) HNNHNNNMHNMNMHMIATHR = ;<

#include <stdlib.h>
#include <satring.h>

double f( double )
double f( double a )

cetuen (4.0 / (1.0 + a*a));
}

(
int done = 0, n, myid,
double PIZSIT = 3 141592653589?93238452643
double mypi. pi, h, sum,
double stactutine = 0.0, endwtine;
int namelen;

3
4
S
6
7
8
9
10
11
12
13 iat main( int arge, char *acgv[])
14
15
16
17
18
14
20 char processor_name [MPI_MAX PROCISSOR_NANE];

done
Stack Trace Stack Frame ol
initially loaded at OxffO
pthread barrier_wait, FP=TffEffffelll .‘. A &
(€ ) MPI_SOI_barsync, FP=TEffEfEEOBD Regasters for the frane: N
[CC ) MPI_SGI_init, FP=TEfFEfFEe1S0 50", . .done
call init, FP=TEfFEfFEe190 Eeax: OxLEEEEEEEELEESe00 (-512) ‘...done
_dl Tait, FP=TEffEffFelf0 Zcdx: 0x00000009 (9)
xrex: OxEEEEEEEFEEEEEFES (-1)
¥chx: 0x2aaaab20c298 (46912503857816)
%¥csi: 0x00000000 (0)
%rdi: Ox2aaaadleBl00 (46912537264384)
%chp: Ox7£££££££c110 (140737488347408)
%cop: Ox7Ef£££ffc0aB (140737488347304)
£ s-g. Nl e e NN 7 ACOINENETO4OON Y _]/
Function main in cpi.c g
#include <math. h> Y

21 chacr *freeptc;

22

23 MPI_Init(Sarge, Sargv);

24 NPI_Conm_size (MPI_COMM_WORLD, &numproca) ;

25 MPI COnm rank(HPI CO)ﬂl WORLD, &nyid) ; /
~J -
Action Poinls] Pr_gcesses] Thlaads] P-] Pe| T-| T+

A
L/

XTerm| 1§42 3|4 | sisu-login3

|sisu-login3
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. ™
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E . ¢ |fm| e | @ X2)
1 s 'V
o : :.,‘ T 7 | - @ .
: : Fuam2 openSUSE Glaphics | Tools Shals
k. X Desktop | fdt
2023809,pbepll  gamatthe noenal  node_shuffle 1 1 00:10 0 1041 - | = || -l
2023810,pbepll  gamatthe noenal  node_shuffle 11 — —— —
2023811,phepll  gamatthe noemal  node_shuffle 1 1 e €50 el
2023812,pbspll gamatthe nornal  node_shuffle 1 1 . : : . : :
ggg}i"’“"}i gonatthe norm} nm_sm;ﬁe 1 } File Edit View Group Process Thread Action Point M Tools Window
Pbspll  gematthe normal  node_s e 1 : + Enable ReplavEnain
2020815, pbepll  gematthe nornal  node_shuffle 1 1 Group (Conirol) /l D ii . i' 3 t{,’ | SEuaneihiar SvENou
bash-3,25 pud Go Halt Kill Restart| Next Step Ol 1205 0tk
Ju/pnthonps

bash-3.2% nmodule list

bash: module: coxnand not found
bash-3.28 exit

exit

Znodule list

No Modulefiles Currently Loaded.
Znodusl  module load mpi-sai/rpt,2,0606
woduel: Conmand not found,

% wodule load wpi-sgi/mpt,2,0606
Znodule load totalview/8.12,0-0

Zuhich totalview

Zsetenv TVLIB /nasa/total
?ﬂaicx -g -0 cpi.npth cpil

/hasa/totalview/tooluworks/totalview, 8,12, 0-0/bin/totalvien

view/toolworks/totalview.8,12.0-0/1in
+.C ~L$TWIB ~ltvheap 64 -W1,-rpath, 3T

]
= TotalView8.12.0:0

Flle Edit View Tools Window
=/ ID/| Rank Host | Status | Descriptiol
M1 <local» B _mpirun_ (1 aclive th
G) F4 0 <local> T _mpirun_<cpimpt6=.0
M3 1 <local= T _mpirun_<cpl.mptee- 1
El B 2 <local> T _mpirun_<cpimpté>
M5 3 <local> T _mplrun_<cpl.mptee- 3
@- 6 4 <local> T _mpirun_<cpi. mplt3>¢1l
@7 5 <local> T _mpuun_<cpl.mp16>§
E) 8 6 <local> T _Mpifun_<cpi.mptg>
®- 9 7 <local> T _mpirun_<cpi.mptb= 7

XTerm| 142 34 |sisulogin3

Rank 0: _mpirun_<cpl.
Thread 1 (46912521725¢

Stack Trace

|

MPI _S6T baraync.
| C | MPI SGI ainit,
call init,
_dl _Tait,

pthread barrier_wait, FP=TffEffEfelll |5
FP=TEfEEfFEeOBD
FP=TEffEfFEL1SOD
FP=TEffEfFEe100
FP=TEffEffFelf0

Reqa

/ |
Function main in

#include <math. h>
#include <stdlib.h>
#include <string.h>

double f({ double ).
double f{ double a )
{

retuen (4.0 / (1.0 +
H

int nain( int arge, char
int done = 0, n,
double mypi. pi.
double stactutine =
int namelen;

char *freeptr;

MPI_Init(Sarge, Sargv)

Unstep
Caller
Back To

Go Back

ruction

Unstep Instructior

e Memory

« Slop on Memory Errors
OpengddemoryScape
Heap@aseline

Memory Block Properies

Memory Evenl Details

Debuaqging

N
AlteShifte M

-~

Jdore
itially loadaed at OxFFO00

1°, . .done

, .Cone

initially loaded at OxfFf
P.s0', . dene

p', .. done
initially loaded at Oxffo

,50', , .done
‘.. adone

+ Enable CUDA Memcheck

ara));

rargv(D)

nunproc

endwtine;

G

NPI_Conm_size (MPI_COMM_WORLD, &numproca) ;
MPI_Conm_rank (MPI_COMM_WORLD, Snyid) ;

double PI2SDT = 3 141592653589793233462643
h, sum, x

0.0,

char processor_name [MPI_MAX PROCISSOR _NANE];

~J

Action Points] Prgcesses] Thgeads]

1~
Pof Pef T o[

|sisu-login3
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Root Window

File Edit View Tools Window » Status Info
=| ID/| Rank | Host | Status
o State of all processes @1 0 <local> B T = stopped
] ®- 5 intrepid.etnus.cT
belng debugged @ 6 intrepid.etnus.cT o3 = Breakpoint
-- 7 intrepid.ethus.cT
* Process and Thread o8 intrepid.etnus.cT ~
@9 intrepid.etnus.cT *E = Error
@- 10 intrepid.ethus.cT .
StatUS -- 11 intrepid.ethus.cT .W = WatChpOInt
. . &- intrepid.etnus.cT
e Instant navigation &- .
L1311 <local> B4
adCCessS @- 14 2 <local> B °
-- 15 3 <|local= B
e Sort and aggregate by eH = Held
status
&

NASA High E8d Computing Capability Question? Use the Webex chat facility to ask the Host



TotalView Root Window

Hierarchical/ Host name

Linear Toggle

- r [—‘
File Edit View \Tools Window Help
=| ID/| Rank Y  Host | Status | Description
@- 1 0 ocal= B mismatchLinux.0 (1 active threads)
-' 3 inQepid.ethus.cT fhomedbarrykstestsifork_loopLinux (5
-- ] intrepid.ethus.cT fhomesharrykstests/fork_loopLinux.1 1
Rank # -- 7 intrepid.ethus.cT fhomesbarrykitests/fork_loopLinux.2 1
(if MPI program) -. a intrepid.ethus.cT /home/barrykﬁestsffork_loopL!nuxJ.‘
@ 9 intrepid.ethus.cT fhomesbarrykftestsifork_loopLinux.1.c
@- 10 intrepid.ethus.cT fhomedbarrykitestsifork_loopLinux.1.”
™ intrepid.ethus.cT fhomedbarrykitestsifork_loopLinux.3 1
-- 12 intrepid.ethus.cT fhomesharrykstests/fork_loopLinux.2.”
=813 <local= ] mismatchLinux.1 {1 active threads)
TotalView L 13 <local> B4 in main
Thread ID # <local= B mfsmatcthnux.Z (1 act!ve threads)
<locg B mismatchLinux.3 (1 active threads)
Expand - Collapse Process Action Point
Toggle Status ID number

V =
WAVE

SOFTWARE
NASA High Erdd Computing Capability Question? Use the Webex chat facility to ask the Host
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Related Tasks

Other Tasks
Add Program

August 16, 2013

Load Memory Oplions
Save Memory Options

Manage Processes
Export Memory Data...

Process Selection

¥ _mpirun_<cpimpté=0
¥ _mpirun_<cpimpt6=1
11 _mpirun_<cpl.mpté=2

Parallel Job _mpirun_<cpi.mpi6=0 (

\ |

M—d

IS

F Memory Dabl

Memory Debugging Options

Select your preferred level of debugging below or press Aavanced Golions for more control.

| Enable memory debugging
Levals of Debugging

| Low
Provides event nofifications and leak detection. It allows the best perfomance for your process.
Medium
Adds corupted memory detection by applying guard blocks. Performance may degrade slightly

_| High
Provides memory over run alerts by monitoring Red Zone violations. Your memory consumption will increase significantly

| Exireme
Enables all options. There Is a risk that performance may suffer and you will use more memory.

Yellow buttons .| mean:

* multiple processes are selected
* the seflings can vary among selected processes
*® you can modify the settings for all these processes by pressing the yellow buttons

Note; You can select a single process to see its specific seftings.

char *freeptc;

MPI_Init(&arge,Sacqv);
24 NPI_Conm_size (MPI_COMM_WORLD, &numproca) ;
25 MPI_Conm_xank (MPI_COMM_WORLD, &myid) ;

~d

Action Points] Pro_cesses] Thleads]

\

N ==

Had at OxFFO00

loaded at Oxff

paded at Oxffo




Memory Debugging Options - Advanced

- MemoryScape 3.2.1-0 (=JE)x]

Jue 22011 | Memory Debugging Options

Related Tasks " . . ,
Load Memory Options Customize your options below or press Basic Options for predefined settings.
Save Memory Options M Enable memory debugging

Other Tasks

- @ Halt execution on memory event or error
Add Program . o
Manage Processes Use the Advanced button to control actions for individual events. -

Memory Event Notification

API usage error Incorrect API or API instance used in operation

B Allocation failed Error: An allocation call failed or the address returned is NULL which generally means out of memory
B Double allocation Error: Allocator retumed a block already in use: heap may be corrupted

Double free Error: Program attempted to free an already freed block

B Free interior pointer Error: Program attempted to free a block incorrectly, via an address in the middle of the block
B Free notification A block for which notification was requested is being freed

B Free urknown block Error: Program attempted to free an address not in the heap

B Guard corruption error Bounds error: The guard area around a block has been overwritten

B Invalid aligned allocation request Error: Program supplied an invalid alignment argument to the heap manager

BE Misaligned allocation Error: Allocator retumed a misaligned block: heap may be corrupted

B Realloc notification A block for which notification was requested is being reallocated

B Realloc unknown block Error: Program attempted to reallocate an address not in the heap

E Red Zone overrun error Bounds error: Attempting to access memory beyond the end of an allocated block

E Red Zone overrun on deallocated block Bounds error: Attempting to access memory beyond the end of a deallocated block

B Red Zone underrun error Bounds error: Attempting to access memory before the start of an allocated block

B Red Zone underrun on dellocated block Bounds error: Attempting to access memory before the start of a deallocated block

B Red Zone use-after-free error Access error: Attempting to access a block after it has been deallocated

BE Termination notification The target is terminating, memory analysis can be performed

NASA High E8d Computing Capability Question? Use the Webex chat facility to ask the Host



June 12, 2011

Related Tasks
Load Memory Options
Save Memory Options

Other Tasks

Add Program
Manage Processes
Export Memory Data...

Process Selection

NASA High Efid Computing Capability

Memory Debugging Options
Customize your options below or press Basic Options for predefined settings.

7 Enable memory debugging

|- ™ Guard allocated memory

Pre-Guard Size: [Sbytes
Pattern: .

Post-Guard Size: ,8byT=
Pattern: .

Maximum Guard Size: ,()byT=

+ W Use Red Zones to find memory access violations

|~ "® Paint memory
¥ Paint allocations Pattern:

¥ Paint deallocations Pattermn:

l!
N

|~ ™ Hoard deallocated memory

Maximum KB to hoard: |256 KB =

Maximum blocks to hoard: (39 blocks =

o Automatically release hoarded blocks when memory gets low

Question? Use the Webex chat facility to ask the Host




Related Tasks

Other Tasks
Add Program

August 16, 2013

Load Memory Options
Save Memory Options

Manage Processes
Export Memory Data...

Process Selection

g MP|_C

i _mpirun_<cpi.mp{é>0
¥ _mpirun_<cpimpté=1
Wi _mpiun_<cpl.mpte=2

Parallel Job _mpirun_<cpimpi6=0 (

ORLD

_h¥

1 — |

T

Memory Dabus 3 Options

Memory Debugging Options

Selecl your preferred level of debugging below or press Advarced Godions for more conlrol.

) Enable memory debugging
Levels of Debugging

 Low

Provides event nofifications and leak detection. It allows the best perfomance for your process.
T Medium

Adds conupted memory detection by applying guard blocks. Petrformance may degrade slightly
| High

Provides memory over run alerts by monitoring Red Zone violations. Your memory consumption will increase significantly

_| Exireme
Enables all options. There Is a risk that performance may suffer and you will use more memory.

Yellow buttons .| mean: z
* multiple processes are selected
# the seflings can vary among selected processes
* you can modify the settings for all thase processes by pressing the yellow buttons !

Note: You can select a single process to see its specific settings. \

char *rfresptc;

MPI_Init(Sarge, Sarcgv);
NPI_Comm_size (MPI_COMM_WORLD, &nuwproca) ;
25 MEI_Conm_rank (MPI_COMM_WORLD, &myid) ;

~d

Action Points] Prgcesses] Thleads]

s — |

Had at OxFFO00

loaded at Oxff

baded at Oxffo




Memory Dabugging Options

dad at OxFFO00

August 16, 2013 Memory Debugging Options

Related Tasks Selecl your preferred level of debugging below or press Advanced Godions for more control.
Load Memory Options ) loaded at Oxff
Save Memory Options W Enable memory debugging
Other Tasks Levels of Debugging L
Low
Add Program u haded at Oxffo
Manage Processes Provides event nofifications and leak detection, It allows the best perfomance for your process.
Export Memory Data... k
7 Mel
Adds corupted memory detection by applying guard blocks. Performance may degrade slightly.
Ml High

Provides memory over run alerts by monitoring Red Zone violations. Your memory consumption will Increase significantly.

1l Exireme
Enables all options. There Is a risk that performance may suffer and you will use more memory.

Process Selection

Parallel Job _mpirun_<cpimpi6=.0 (
MPI_COMM_WORLD

i§ _mpirun_<cpimpt6>.1
18 _mpirun_<cpl.mptes-2
=

char *fresptc;

22

23 MPI_Init(&arge, Sacgv);

24 MPI_Conm_size (MPI_COMM_WORLD, &numproca) ;
25 MPI_Conm_rank (MPI_COMM_WORLD, &nyid) ;

~
Agtion Points | Processes | Tnreads |

oo Ipmraiaal &« FRT nl sl ovtia



Memory Dabugging Options

Had at OxfFO00

August 16, 2013 Memory Debugging Options

Related Tasks Selecl your preferred level of debugging below or press Advarnced Godions for more control.
Load Memory Options loaded at OxFf
Save Memory Options W Enable memory debugging
Other Tasks | Levels of Debugging |
Add Program T Low aded at OxFFO
Manage Pracesses Provides event nofifications and leak detection, It allows the best perfomance for your process.
Export Memory Data...
o Medium

Adds conupted memory detection by applying guard blocks. Performance may degrade slightly.
o g
Provides memory over run alerts by monitoring Red Zone violations, Your memory consumption will increase slgnlﬁcanﬂy

Il Exireme
Enables all options. There Is a risk that performance may suffer and you will use more memory.

Process Selection

Parallel Job _mpirun_<cpi.mpi6=.0 (
LD
i, mpifi=0

W _mpirun_<cpl.mpté=2
2 s I

¥

ac *rreeptc;

22

MPI_Init(Sargc,Sacgv);
NPI_Conm_size (MPI_COMM_WORLD, &nuwproca) ;
MPI_Conm_rank (MPI_COMM_WORLD, &myid) ;

23
24
25

~J
Agtion Points | Processes | Tnreads |

1~
Pof Pe| | o

PR | w s v gl Ceprres T

1 rraema | - = .



Memory Debugging Options

dad at OxfFO00

August 16, 2013 Memory Debugging Options

Relatled Tasks Selecl your preferred level of debugging below or press Advarnced Godions for more conlrol.
Load Memory Options ) loaded at OxFf
Save Memory Options W Enable memory debugging
Other Tasks | Levels of Debugging |
Low
Add Program . _ aded at OxFFO
Manage Processes Provides event nofifications and leak detection. It allows the best perfomance for your process.
Export Memory Data...
7 Medium,
Adds c&pteo memory detection by applying guard blocks. Performance may degrade slightly.
. High .

Provides memory over run alerts by monitoring Red Zone violations. Your memory consumption will increase significantly

1l Extreme
Enables all options. There Is a risk that performance may suffer and you will use more memory.

Process Selection

Parallel Job _mpirun_<cpi.mpt6=0 (
MPI_COMM_WORLD

¥ _mpirun_<cpimpié=0
[' I _mpirun_ mpib 1

11 _mpirun_<cpl.mpté=2
| <

char *rfresptc;

22
23 MPI_Init(Sargc,Sarcgv);

24 NBI_Conm_size (MPI_COMM_WORLD, &numproca) ;
25 MPI_Conm_rank (MPI_COMM_WORLD, &myid) ;

~d
Action Points] Ptgcesses] Thleads]
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FFEr X Dashtop — Lt
2028809,pbspll  gamatthe noemal node_shuffle 1 1 00:100  0:41 - |\EF] L |l
2023810,pbepll  gamatthe normal  node_shuffle 1 1 — ——— e - — e — Jaict, Jdone
2023811,pbspll  gamatthe normal  node_shuffle 11 ) A Jit1ally loadad at OxFFO0O
%gggﬁgzﬁ g::tx :g::} :x-:m;::: i % File Edit View Group Process Thread Action Point Defyg Tools Window Help
2029814.pbspll  ganatthe nornal  node_shuffle 11 ‘ < ; T 5 = |fL°. . .done
2028815, pbspll  gamatthe nornal  node_shuffle 1 1 Group (Conrol) /l D ii . " 3 ‘g 3 ? ‘ Q ; 3 ?g . .done
ibash-3.25 pwd Go Halt Kill Restart|Next Step Out Run To Record GoBack Frev Caller BackTo Live || initially loaded at OxFf
Rank 0: _mpirun_<cpi.mpt6=0 (Stopped) [M)] '
Thread 1 (46912521725664): cpl.mpt6 (Stopped) dene
Stack Trace ~ Stack Frame 0
loaded at OxffoO
pthread barrier_wait, FP=TEfEffEfelll |5 - -
MPI_SGI_barsync, FP=TEfFEfEEODD Regasters for the frane: I
MPI_SGI_init, FP=TEffEfFEL1S0 bone
call init, FP=TEffEffFel100 Zeeor: OxfEEEEELEE0E65e00 (-512)
_dl Tait, FP=TEffEfffelf0 %Zcdx: 0x00000009 (9)
" Trox: OxfEffEEFEEEEEEFES (-1)
August 16, 2013 Memory Debugging %chx: 0x2aaaab20c298 (46912503857816)
%¥csi: 0x00000000 (0)
Related Tasks Select your preferred level of %rdi: 0x2aaaadleB8l00 (46912537264384)
Load Memoery Options %chp: Ox7ff£f££fell0 (140737488347408)
Saye Memory Options M Enable memory dely 7l %r:_»g: 0x7ffff‘f:ff:% s;zgzﬂﬁg?gig%) JI
Other Tasks Levels of Debugging Function main in cpi.c )
Add Program M Low 3 #include <math.h> Y
4 #include <stdlib.h
gg;angeM :::;séga Provides event notif s #include <atring hs
T Medium 7 double £{ double );
Adds corrupted men g double f£( double a )
i 10 retuen (4.0 / (1.0 + a*a)); =
’ 2 High 11
Provides memory o 12
13 int maia( int arge, char *ar )
1l Extreme 14 ( e wil
: i 15 int done = 0, n, T
Enales all options |f||—12 305 30" el 1 3" 216000006007032 30462643,
17 double mypi. pi, h, sum,
18 double stactutine = 0.0, endwtine;
Process Selection 19 int namelen;
20 char processor_nane [MPI_MAX PROCISSOR_NANE];
21 char *freeptc;
- 22
Parallel Job _mpirun_<cpi.mpld>.0 ( 23 MPI_Init(Sarge, Sacrgy) ;
MPI_COMM_WORLD 24 MPY Conm_size (MPX_COMM_WORLD, Srwmproca)
il _mpirun_<cpi.mpt=.0 25 MPI_Conm_rank (MPI_COMM_WORLD, Snyid) ; £
| _ = i
il _mpirun_<cpl.mptb>.2 Action Points] Prg_cesses] Th_r_eads] P-| Pe] T-| T+
e = - \ |
1 ]
VY
Y

a0




e ——
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| wﬂlﬂﬁ Graphics) || Tous] ]I shake) |

% e
2023809,pbepll gamatthe normal node_shuffle 1 1 T T |EFEL L)
2023810,pbepll  gamatthe normal  node_shuffle 1 1 — ——— —— - e —_—— -
ggg%.;&b&p}l ganatthe nor»a} ncde_smz;:e 1 1 J £ 1/
pbepll  gamatthe norna node_shuffle 1 1 : : : . . :
%ggﬁ"’m}‘ gonatthe norna} = ode-sku;;:e 1 } File Edit View Group Process Thread Action Point Debug Tools Window
pbspll  gematthe nornal  node_shuffle il ¢ 2 : T :
2028815.pbspll  ganatthe nornal  node_shuffle 11 Group (Control) 7| D ii " § ‘Oj 3 ? ‘ i B S
bash-3.25 pud Go Halt Kill Restart|Next Step Out Run To Record GoBack Prey “aller BackTo Live
Rank 0: _mpirun_<cpl.mpt6=0 (Stopped) [M]
Thread 1 (46912521725664): cpl.mpth (Stopped)
Stack Trace | Stack Frame
pthread barrier_wait, FP=TEfEffEfelll [ L
MPI _SGI_baraync, FP=TEffEfFEeObD Registecrs for the frane: _]
€ ] MPI_SGT_init, FP=TEfFEfFE1SO
calI init, FP=TEfFEfFFel100 Eeer: OxfEEEEELEEEEELe00 (-512)
_dl _Tait, FP=TEffEffFelf0 %cdx: 0x00000009 (9)
" Zrex: OxfLfFFEEEEEFELFEL (-1)
August 16, 2013 Memory Debugging %chx: 0x2aaaab20c298 (16912503857816)
%csi: 0x00000000 (0)
Related Tasks Select your preferred level ol %rdi: Ox2aaaadleBl00 (46912537264384)
Load Memory Options %chp: Ox7£££££££cl10 (140737488347408)
Save Manary Optons B Enae memary doi | o omstsstit Queramans )
Other Tasks Levels of Debugging Function main in cpi.c [ _r-{"
Add Program M Low :;’ ‘:1” o)
Manage Processes Provides event notif s
Export Memory Data.. gg hw‘ : é / (Wovble) w;
T Medium 51 . % = f(h) .
Adds corrupted men :g for (i = myid + 1; 1 <= n; 1 += auwnprocs)
ol High 54 /* conments to increase line nuwber of malloc */
’ 55 /*
Provides memory oy 56 -
57 *
M Extreme 59 Y
Enables all options 23 = b+ ((dowble)i - 0.5);
61 sum += F(x);
62 freeptr = (c *) malloc ((unsigned long)150 *sizeof (char));
Frocess Sekction 2 strepy(freeptdy "Testing™);
65 b
Parallel Job _mpirun_<cpi.mpt6>.0 ( e api = b+ amy
MPI_COMM_WORLD (] MPT_Reduce (Smypi, &pi. 1. MPI_DOUBLE, MPI_SUM. 0, MPI_COMX_VORLD) .
i _mpirun_<cpimpts=0 5 69 : /
il _mpirun_<cpi.mpts>2 J action Poinls] Prgcesses] Thpads] P-| Pe| T-| T+ I‘S
=
L/

—

[
Jdone
tially loaded at OxFFO00

*+eodone

L, .done
initially loaded at OxFf

done

=)
y loaded at Oxffo

fone
3

7
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0 i J e |_openSUSE || Graphkcs B L |
E— ~own ===
2023509,pbspll  gatthe nomal nodeshuffle 1 1 00:100  10:41 - |EFEL Z |l
2023810,pbepll  gamatthe noemal  node_shuffle 1 1 — ——— ——————= - — — e T 511
zzggg%.pbsp? ganatthe noma} node-sl‘u:::e 1 } ) Al it1ally lcadsd at OxFFO00
pbepll  gamatthe norna node_shuffle 1 : : : - . .
%ggi"’gpﬁ et nor»a; - ode-sm:'f:e 1 } File Edit View Group Process Thread Action Point Debug Tools Window Help )
pbsp ganatthe nornal  node_s e 1 © S y ; 5 W - & @ | .. .done
12028815, pbspll  genatthe nornal  node_shuffle 1 1 Group (Conirol) _/] D " I’ 5 ‘oj 3 @ ‘ ‘Q; "} _» § vi ?g . «done
1bash=3.25 pud Go Halt Kill Restart|Next Step Out Aun To|Record GoBack Prev UnStep Caller BackTo Live [Linitially loaded at Oxff
=) Rank 0: _mpirun_<cpimpt6=0 (Stopped) [M]
Thread 1 (46912521725664): cpl.mpté (Stopped) done
Stack Trace N Stack Frame "
: loadzd at OxFFO
¥ou . pthread barrier_wait, FP=TEfEffEfelll |2 A g
" g MPI_SGI_barsync, FP=TEffEFEEOBD Registers for the frane: I
[CC | MPI_SGTI_init, FP=TEffE£FEe1S0 Sare
calI_im.t, FP=TEffEffEe100 Zeax: OxfLEEEEEFEEFEfe00 (-512)
_dl iait, FP=TEffEffEelf0 Zcdx: 0x00000009 (9)
" Zrex: OxfEEEEEEFFEEEEFESL (-1)
August 16, 2013 Memory Debugging %chx: 0x2aaaab20c298 (16912503857816)
%rsi: 0x00000000 (0)
Related Tasks Select your preferred level o %rdi: Ox2aaaadleBlOD (46912537264384)
Load Memory Options %chp: Ox7£f£££ffell0 (140737488347408)
ST B Evciia Memery et Al e e atrasaany ‘
Other Tasks Levels of Debugging Function main in cpi.c =i LJ
Add Program M Low - 7188 K
Manage Processes Provides event notif =
Export Memory Data.. gg };w‘ N é:g;/ (dovble) &
T Medium 51 _ x = £(h); .
Adds corrupted men Cgl fOt (i = wmyid + 1; 2 <= n; i += nunprocs)
2l High 54 /* comments to increase line nuwber of nalloc */
55 *
Provides memory oy 56 /.
7 + o
ol Extreme gg y @
Enables all options 23 %= h* ((dowble)i - 0.5);
61 sun +=if{x);
62 freeptr = (char *) malloc ({unsigned long)150 *sizeof (char));
Frocess Sekction strepy(freeptr, "Testing®);
64
P 4 65 I
Parallel Job _mpirun_<cpi.mpl5>0 ( e agps = h * sy
MPI_COMM_WORLD 68 MPI_Reduce (Smypi. &pi., 1, MPI_DOUBLE, MPI_SUM, 0, MPI_COMM_VORLD) .
Wl _mpirun_<cpimpté=0 69 /
~ =
fil_mpirun_<cpl mpts>2 Action Poinls] Prgcesses] Thleads] P-| P+| T-] LIJ
\ 1 cpi.c#63 wain-0x132 A
7
Y




August 16, 2013

Related Tasks
Load Memory Options
Save Memory Options

Other Tasks

Add Program
Manage Processes
Export Memory Data...

Process Sekction

Parallel Job _mpirun_<cpi.mplg=.0 (
MPI_COMM_WORLD
P _mpirun_<cpimpts=0

P _mplrun_<cplmpto=2

\ |

B 0l

Memory Debugging

Select your preferred level o

W Enable memory deh
Levels of Debugging
M Low

Provides event notif

7 Medium

Adds corrupted men
M High

Provides memory o
1l Extrems

Enables all options

RN

Rank 0: _mpirun_<cpl.mpt6=0 (&t Breakpoint 1) [M]

read 1 (46912521725664) cpl.mpte (At Bmakpolnnm

‘ xDusnsp
2023809,pbepll gamatthe normal  node_shuffle il 00:10 0 10:41 -— I AE:A Xaeim |!|J
2023810,pbepll  gamatthe normal  node_shuffle 1 1 — —= —_—— —
202881;.pbsp11 qanatthe nornal  node_shuffle 1 1 siE [T 2.m'a..done
2023812,pbspll  gamatthe normal node_shuffle iloal ; i : . : : o', .. done
gggi"’ﬁpil gonatthe nwm: = m_smme 1 } File Edit View Group Process Thread Action Point Debug Tools Window Help nitially loaded at OxFFO
pbspll  gamatthe norna node_s! e i I < y 7 ; o :
2028815,pbspll  ganatthe noensl  node_shuffle 1 1 I Group Control) /] % (] B 59 35« @ | 9 & 3 2 M
ibash-3.25 pud Halt Kill Restart| Next Step Out Aun To Record GoBzck Prev UnStep Caller BackTo Live | |30 .. .done

Stack Trace Stack Frame
[CE ) main, FP=TEffEFEE130 ..\ Punction *maan" A
_ labc_start_maan,  FP=TEffffffelel arge 0x00000001 (1) J
“start, FP=TEfFEfFEe1E0 argv 0x7£E£££££e208 > OxTEFFEFFELSe’
Local variables:
done- 0x00000000 (0)
n: 0x00000064 (100)
nyid: 0x00000000 (0)
NUNPLoOcs : 0x00000008 (8)
1: 0x00000001 (1)
PI250T: 3.14159265358979
nypi 2.07395319530588¢-317 <denornal:
£l .3 4 QANCECAEOANDAT e VA ¢ dom ) '_]/
Function main in cpi.c et

5] % = £(h); 2
52 for (1 =« myid + 1; 1 <= n; 1 +« nunproca)

.;:é /% conments to increase line nuwber of nalloc */

.

6 .

57 *

53 *f

549

60 x = h * ((douwble)i - 0.5);

61 sum += £(x);

62 freeptr = (char *) malloc! ({unsagned long)150 *sizeof (char)):

% strepy (freeptr. "Testing*);

65

66 nypl = h * sun;

67

63 MPI_Reduce(Smypi, &pi, 1, NPI_DOUSLE, MPI_SUM, 0, MPI_COMM_VORLD);

69

70 if (nyid == 0)

11 (

72 printf("pa is spproxinately % 16f, Error is % 16f\n",

73 pr, fabs{pi - PIZSDT)): £
~J 1.~
Action Points] Prgcesses] Thgeads] P-] Pe| 1| T+
1 cpi.c#63 main+0x182

Y




EF] X Desktep — i .
2023809,pbepll  gamatthe noenal  node_shuffle 1 1 0:100Q 10:41 — |Ar4’ el J il sl
2023810,pbepll  gamatthe normal  node_shuffle 11 — — — — ——
2023811.pbepll  gamatthe noemal  node_shuffle 11 sl 0 T |
%ggg‘;ﬁgﬁ‘ g:::m :g:x; :g-:m:;:: i i File Edit View Group Process Thread Action Point Debug Tools Window Help nniéigm loaded at OxFFO
2020814 ,.pbspll  gamatthe nornal node_shuffle i 1 © < y ; 8 W : ; i3
2028815,pbspll  ganatthe nornal  node_shuffle i1 Group (Control) /I b 'i . I’ 5 %Q 3 4?’) ‘ Qi ”j i’x § 5] @g
bash-3.25 pud Go Halt Kill Restart| Next Step Out Aun To Record GoBzck Prev UnStep Caller BackTo Live

3 4] Rank 0: _mpirun_<cpi.mpt6=0 (&t Breakpoint 1) [M]

Thread 1 (46912521725664): cpl.mpte (At Breakpolnt 1)
- Stack Trace A Stack Frame
h . ) main, : FP=TEffEffEel30 | |Punction *moan" Y
- . __labe_start maan, FP=TEffffffelel arge 0x00000001 (1) I
_start, FP=TEffEfFEL1ED argv: Ox7£E£££££e208 -> OxTEFFEFFELSE
Local warisbles:
done: 0x00000000 (0)
" n: 0x00000064 (100)

August 16, 2013 Memory Debugging nyid: 0x00000000 (0)

NUNPLocs: 0x00000008 (8)

Related Tasks Select your preferred level o 1: 0x00000001 (1)

Load Memory Options PI25DT: g E%ggggggge o N

Save Memory Options W Enable memory deh £] :a?pl 4 QANCECAEOA1 DA 204 SJSE‘STS ,J,

Other Tasks Levels of Debugging Function main in cpi.c “] &

- ; 3

Add Program M Low 13 . % = £(h); .

Manage Processes Provides event not|| —22 f“ (i = agid + 1; 3 <= n; i += nuproce)

Export Memory Data.. 54 /% conments to increase line nuwmber of nalloc */

7 Medium 55 e
Adds corr m 56 .
dds corrupted men 27 .
ol High gg */
Provides memory oy 60 x = h *+ ((double)i - 0.5);
61 aum += £(x);
M Exreme 62 F{ea&?r = (char 3 nalloc ((unugncd long) 150 *sizeof (char)):
Enables all options. ||| &=3 SRy (ot 0x006031 30 (Allocated) -> "H\325K2531252°"
65 H
66 nypi = h * sun;
Frocess Sekction 67 ) )
63 MPI_Reduce (Smypi, &pi, 1, NPI_DOUBLE, MPI_SUN, 0, MPI_COMN_VORLD);
I 69
Parallel Job _mpirun_<cpi.mpt6>.0 ( n if (nyid == 0)
MPI_COMM_WORLD 72 printf("pa is spproxinately % 16f, Error is % 16f\n",
P _mpirun_<cpi.mpté=.0 73 p1, fabs{pi - PI25DT)): /
- — =] 1~
# _mpirun_<cpl.mpth>.2 Action Points] Prgcesses] Thleads] P-| Pe| T-| T+
= = 1 cpi.c#63 mains0x182 A
a
£




o=

~ openSUSE
X Dustop =y o
2028609,pbspll  gaatthe novmal nodeshuffle 1 1 00:100 101 — || =iz A |zl
2023810,pbepll  gamatthe noemal  node_shuffle 1 1 e = - ———— —
2023811.pbepll  gamatthe noemal  node_shuffle 1 1 s 0 T |
ggg%sﬁgﬁ g:::x :g:x; :g-:m:::: i i File Edit View Group Process Thread Action Point Debug Tools Window Help Dniiigm loaded at’ 0xFFO
2028814.pbspll  gamatthe nornal node_shuffle i 1 i© < y ; Y 8 @
12028815.pbspll  genatthe nornal  node_shuffle 1 1 Group {Control) _/I ii " 5 ‘g 3 4‘? ‘ Q= "j § -3 ?ﬁ )
1bash-3.25 pud Halt Kill Restart| Next Step Out Aun To Record GoBack Frev UnStep Caller BackTo Live | |30 .. -done
Z Rank 0: _mpirun_<cpi.mpt6=>.0 (&t Breakpoint 1) [M]
Thread 1 (46912521725664): cpl.mpte (At Breakpolnt 1)
Stack Trace | Stack Frame
2 ¥op . ) madn, : FP=TEffEfEEe]130 | |Punction *moan” 2|
: _labc_start_maan,  FP=VEffefffelel arge 0x00000001 (1) m
_start, FP=TEfFEfFELIED argv: Ox7£E£££££e208 -> OxTEFFEFFELSE
Local wariables:
done: 0x00000000 (0)
" n: 0x00000064 (100)
August 16, 2013 Memory Debugging nyid: 0x00000000 (0)
NUNPLocs: 0x00000008 (8)
Related Tasks Select your preferred level o 1: 0x00000001 (1)
Load Memory Options PI25DT: 3.14159265358979
Save Moot Oplons B vl memory da || TSI stne 317 cdenorml |,
Other Tasks Levels of Debugging Function main in cpi.c = &
- £¥h); Al
Add Program M Low 23 . % = Fih); A
Manage Processes Provides event notif £ f°r (d = ayid + 1; 4 <= B i += maprocs)
Export Memory Data... 54 /% conments to increase line nuwber of nalloc */
T Medium [ v
Adds corr m 56 N
dds corrupted men 27 .
2 High gg */
Provides memory oyl g x = h * ((double)i - 0.5);
61 aum += £(x);
M Exdreme 62 freeptr = (char *) malloc ({unsigned long)l50 *sizeof (char)):
Enables all options. | &= stecpy(freeptr. "Testing');
65 H
66 nypi = h * sun;
Process Sekction 67 ) )
63 MPI_Reduce (Saypi, &pi, 1, MPI_DOUSLE, NPI_SUNM, 0, MPI_COMM_VORLD);
I 69
Parallel Job _mpirun_<cpi.mpts=.0 ( ;2 if (myid == 0)
MPI_COMM_WORLD 72 printf("pa is spproxinately % 16f, Error is % 16f\n",
P _mpirun_<cpimptss.0 73 pr. fabs{pi - PI2SDT)): £
_ _ = i=
# _mplrun_<cpl.mptb>2 Action Points] Prgcesses] Thlea.ds] P-| Pe| T-| T+
= 1 cpi.c#63 mains0x182 A
4
£




2023809, pbeplL
2023810, pbepll
2028811, phepll
2023812, pbepll
2023813, pbspll
2028614 .pbspl L
12028815, pbspl1

gamatthe noenal
gamatthe noenal
gamatthe nornal
ganatthe normal
gamatthe nornal
genatthe nornal
ganatthe noenal

IRV
0:10 0 10:d1 EF)

node_shuffle

node_shuffle

node_shuffle EFT _mpitun_Scpi mp2.0

node_shuffle

node_shuffle File Edit View Group Process Thread Action Point Debug Tools Window

node_shuffle
node_shuffle

P

/|Dllll’ 3»3 S @ 49 3

Group {Conirol)

2.s0', ., done
o', ., done
initially loaded at OxffoO

Memo&; Reports

August 16, 2013

Related Tasks
Load Memory Options
Save Memory Options

Memory Debugging Oplions

Memory Debugging Options
Select your preferred level of debugging below or press Advanced Juticr:s for more control.

M Enable memory debugging

Other Tasks
Add Program

M

e Processes

Export Memory Data...

Process Sekection

Levels of Debugging

o Low
Provides event notfications and leak detection. It allows the best perfomance for your process.

T Medium
Adds corrupted memory detection by applying guard blocks. Performance may degrade slightly.

2l High

2l Extreme
Enables all options. There Is a nisk that performance may suffer and you will use more memory.

MPI_COMM_WORLD
P _mpirun_<cpimpté=0

7
Parallel Job _mpirun_<cpi.mpt=.0 (

Provides memory over run alers by monftoring Red Zone violations. Your memory consumption vall Increase significantiy.




o

| openSUSE

X

i

X Dasktop

2023809, pbepll
2023810, ptepll
2028811, pbepll
2028812, pbspll
2028613, pbspll
2028814 . pbspli
‘20258_1,5&2&;)1‘1

gamatthe nornal
gamatthe nornal
ganatthe nornal
ganatthe nornal
ganatthe nornal
ganatthe nornal
ganatthe noenal

node_shuffle
node_shuffle
node_shuffle
node_shuffle
node_shuffle
node_shuffle
node_shuffle

0:100  10:41 — \EFL

J el 8

P

mpitun_scpi mps=0

2.s0', ., done
o', . .done

’.-_‘LA

File Edit ‘iew Group Process Thread Action Point Debug Tools Window

’ Group (Conirol)

[:88 Memory Reports

August 16, 2013

Other Tasks
Export Memory Data.,

Process Selection

Parallel Job _mpirun_<cpi.mpté=0 (
MPI_COMM_WORLD
P _mpirun_<cpimpt6=0

P _mpiren_<cplmpts>.2

\ |

598 0 4

(DD »

Summary | Leak Detection v | Heap Status « | Memory Usage v | Corrupted Memory | Memory Comparisons

Create Reports

Select from the various repomts 1o analyze your program's memory usage.

Heap Status Benorts

Use heap stalus reports o analyze where your program is using memory, is generating leaks and how memory is physically being allocated on the heap.

View a graphical depiction of the heap with the Hezp Graphical Report, view memory dala broken down by source code with the Source Reporl or view
memory allocations broken dovwn by unique call stack fraces with the Backirace Report

Leak Detection Reports

Finding and fiing memory Ieaks can be quite challenging. Use the leak detection Source Beport to view memory leaks broken down by source code or
use the Backlrace Beport 10 see leaks broken dovm by unique call stack traces.

Memery Usage Reports

Memory usage reporis provide high level memory region information about your process. Use the Chart Report to see memoary regions broken out using
graphs and chants or view process level or library level memory region details with the High Level Process Repor or the Detailed Program and Library
Bepon,

Memory Corrupti

If you configured MemoryScape 1o use guard blocks, the Corrupted Memory Repor will show you if any memory blocks were corrupled.

Memory Comparisan Reports

Compare how heap usage has changed using the Memory Comparison Report by comparnng two different memory data sources. Memory data sources
can include live processes, memory debugging data files and even core files contalning memory data

initially loaded at OxffO




- \|

2023809,pbepll  gamatthe noemal  node_shuffle 00:10 0 10:41 -— EB!
2023810,pbspll  gamatthe normal  node_shuffle Sess

ggg%.pbspﬂ ganatthe noma: node_sm:gc e _SCpi.mp%>0 e | .so'&..dme
Jpbap ganatthe norna node_z! e . : : c - . o', . done
2028813 .pbspll  gonatthe noenal  node.shuffle File Edit ‘iew Group Process Thread Action Point Debug Tools Window Help nttlallg loaded at OXFFO

[RO20015, hopls  gonatthe necnal  node-shuttle Group Conraty ¢| ll . » 3 IS * @ 49

Summary =ak Detection eap & ¥ y Usage v | Corrupted Memory | Memory Compa

August 16, 2013 Create Leak Detection Reports

s:“ '?::‘:m Data. Finding and fixing memory leaks can be quite the challenge. These reports provide several ways for you to examine the instances of leaked memory that were
] 2l - found by MemoryScape.

Leak Detection Reports
Source Report Leak detection reports
Backirace Report Source report

Other Reports Categories Analyzei}nemory usage and displays leaks according to the point of allocation in source code.

Heap Stalus Reports "
Memory Usage Reports Backirace repont
Corrupted Memory Report 4nazlyzes memory usage and displays leaks according to their point of allocation by unigue call stack or backirace ids.

Compare Memory Usage

Other
Manage Filters

Process Selection

Parallel Job _mpirun_<cpi.mpté=.0 (
MPI_COMM_WORLD
P _mpirun_<cpimpts=.0




2023809, pbepll
2023810, pbepll
2023811, pbepll
2028812, pbepll
2028813, pbspll
2028814, pbspli

gamatthe noenal
gamatthe nornal
gamatthe nornal
gamatthe nornal
ganatthe nornal
genatthe nornal
ganatthe nornal

node_shuffle
node_shuffle
node_shuffle
node_shuffle
node_shuffle
node_shuffle
node_shuffle

00:10 0 10:41

— =

EF

_mpitun_<cpi mps=.0

File Edit View Group Process Thread Action Point Debug Tools Window

Group (Conirol)

le“.» S*S S @ 49

2

o

12023815, pbspll
ba

August 16, 2013

Save Data
Save Report...
Export Memory Data...

Leak Detection Backtrace Report

~Options
1l Relative to Baseline J Enable Filtering

Leak Detection Reports
Source Report

Memory Comparisons

- Process 3: _mpirun_<cpi.mpt6>.1

Other Reports Categories
Heap Status Reports
Memory Usage Repors
Corrupted Memory Report
Compare Memory Usage

2e0
150
121%

Other
Manage Filiers

Process Selection

Parallel Job _mpirun_<cpi.mpts>0 ( Source
MPI_COMM_WORLD
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August 16, 2013

Save Data
Save Report...
Export Memory Data...

Leak Detection Reports
Source Report

Leak Detectior

v

Heap Status «

= |p|| Other Reports Categories
= Heap Stalus Reports

@ Meriory Usage Reports

@2 Corrupted Memory Report

3 Compare Memory Usage

@- 4

Other
Manage Filters

Process Selection

Parallel Job _mpirun_<cpi.mpté=.0 (

MPI_COMM_WORLD

Conupted Memory

Leak Detection Backtrace Report
Oplions

Memory Usage » Memory Comparisons

Bl Relative o Baseline Bl Enable Filtering

Count

Function Source

M-Process 3: _mpirun_<cpi.mpl6>.1 4
zz0 300 P4
malloc 166 malloc_wrappers_dlopen.c
[ [ Imamn | 62epic |
_libc_start_main lbc.50.6
_sfant cpl.mpté

121

-
Source

| Aufpmthomps/cpl.c

x=h" ((double)i - 0.5);
Sum += 1(x);

freeplr = (char ") malloc

((unsigned long)150 "sizeol{char))

strepy(freeptr, "Testing"),

b " " 00t Graphes | | Shals |
A X Desbtop == :

2023809,pbepll  gamatthe nornal  node_shuffle 1 1 00:10 0 10:41 -— I A,:l" el IL'.IA
2023810,pbepll gamatthe normal  node_shuffle 1 1 = aZeo— == - = e —= i
ggg;.mpr ganatthe nor»a; node_shug:e 11 ||= _mpitun_S¢pi mp=0 J el 2 Z.N'&..dme

Pbepll  gamatthe normal  node_shuffle 1 1 . : : - . : o', .. done
gggi"’gpﬁ gonatthe norna} - odc-srmu;'fle 1 } File Edit View Group Process Thread Action Point Debug Tools Window Help initially loaded at OxFFO

PSP genatthe nornal  node_s e 1 ¢ - y / 8 W : 2
it it omaiie et okt 1 1 | ooy (DB W[5 IS @@ 4 9 8 3 i

MemeryScape 34 00




.

- | o ‘

(sl

Memory Reports

eak Detecti

August 16, 2013

/nasa| Save Data
4sete| Save Report.
Znpic | Export Memory Data...

—i..—4| Leak Detection Reports
=z Source Report

nw|

Leak Detection Backtrace Report
Options

1 Relafive 1o Baseline | Enable Filtering

0 0 ) | opensuse_ |
‘\ = X Dasktop —

2028809,pbepll  gamatthe normal  node_shuffle 1 1 00310 0 10:41 - I A'.'A =L
2028810,pbepll  gamatthe normal  node_shuffle 1 1 = amas == - - —————————— &
%ggé.pbspr ganatthe noma} node_sm:;{e 1 1 ||\= _mpitun_sepi mps=>0 il 2t E.m'&..done

Wpbepll  gamatthe norma node_shuffle 1 1 y . : . . : o', . .dons
%ggﬁ"’“"}i gonatthe norm; = ode-shu:ge 1 i File Edit View Group Process Thread Action Point Debug Tools Window Help initially loaded at OxFFO

.pbspll  gematthe normal  node_shuffle 1 ‘ - 2 ; S -
12028815, pbspll  gamatthe normal  node_shuffle 1 1 | Group (Control) 7| > 5335« @ € . M

MemeryScape 3.4 0-0

™-Process 3: _mpirun_<cpi.mplé>.1

Manage Filters

File
= p|| Other Reports Categories
w1 || Heap Status Reports
@ Memory Usage Repors
w2 Corrupted Memory Report
® 3 Compara Memory Usage
®4 | other

Process Selection

121 96 1

&

Parallel Job _mpirun_<cpi.mpté=.0 (
MPI_COMM_WORLD
£ _mpirun_<cpimpts=0

P _mplrun_<cpimpts>.2
N
B o

zz0 300 F4
malloc 166 malloc_wrappers_dlopen.c
| 1  Imamn_ [  62lepic ]
__lihc_start_main libc.s0.6
_stant cpl.mpté
150 72 1

Aufpmthompsicpi.c

x=n" ((double)i - 0.5);
sum += 1(x);
freaplr = (char ") malloc ((unsigngd long)150 “sizeol{char))

strepy(freeptr, "Testing"),;

\ |




Example using mpi-sgi/mpt.2.08r7
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90

290

PR .‘
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21 I Memory Reporis \Manaoe F

ak Deteclion «

August 7, 2013

Save Data
Save Repori...
Export Memory Data...

Summary

Leak Detection Reports
Backtrace Report

Other Reports Categonies
Heap Status Raports
Nemory Usage Repors
Corrupted Memory Report
Compare Memory Usage

Other
Manage Filters

Frecess Selection

Parallal Job _mpirun_<cpi_mem=0
MPI_COMMN_WORLD

P _mpirun_<cpi_merm> 1
P _mpirun_<cpi_menm:=2

|

=

M

oy

Memory Usage « Jpted Memory

Lcak Detection Source Report

Memory Comparnsons

Options
(. Relalive 1o Baseline |l Enable Fillering

M- Process 2: _mpirun_<cpi_mem=.0
(- libmpl.30
malloc_i
- malloc
[-Line 57
Block 1.4
Block 1108
Block 1.107

epl.c

-

Backlrace

L]
8
7
7
7
1
1
1

End Addrass

000603720
00042090
0:00da0bd0

0006037bE
0:x00da0d425
000da0c6S

| Source

Backiracea ID

Function

Source Information

No source avallable.

2]

Action Points] Ptp_cesses] Th[eads]

1 cpi c#56 main+Dxl174
2 cpi.c#62 maine0xlb2

------------ e i -y == —m—m mme— -



Going back to Example using mpi-sgi/mpt.2.06r6

)

SOFITWARE
NASA High End Computing Capability Question? Use the Webex chat facility to ask the Host 49



gamatthe noenal
gamatthe noenal
ganatthe nornal
ganatthe nornal
ganatthe nornal
genatthe nornal
ganatthe nornal

node_shuffle
node_shuffle
node_shuffle
node_shuffle
node_shuffle
node_shuffle
node_stuffle

20:10 0 10:41 — — — .

File Edit View Group Process Thread Action Point Debug Tools Window Help

flbll.» 369@? @ 49

e B e b ek e

Group (Conirol)

Summary | Leak De

August 16, 2013

Save Data
Export Memory Data...

d Memory | Memory Comparisons
Crea‘te Heap Status Reports

Heap status reports let you see where your program is using memory, For example:

Heap Status Reports
Graphical Report
Source Report
Backlrace Report

* Use these reports to detect it your program 1$ allocating and holding too much memory.

* Examine a graphical depiction of your heap usage 10 show allocation palterns, where a program is using memory inefficiently and where memory is
fragmented.

Other Reports Categories
Leak Detection Reports
Memory Usage Reporis
Corrupted Memory Report
Compare Memory Usage

Al p.so',..dove

Heap status reporls
Heap graghical report
Draws' e raphical representation of the heap.
Source report
Analyzes memory usage, breaking down usage by source code location

Other Tasks
Manage Filters

Process Selection

Backirace report
Analyzes memory usage, breaking down usage by unique call stack or backirace ids

MPI_COMM_WORLD

Parallel Job _mpirun_<cpi.mpté=.0 (

P _mpirun_<cpimpt6=0

=
= o .

[

- |

D", . .done
initially loaded at OxffO




| Fwvam2 | openSUSE | Giaphks | Tods
EF X Dusep — .
2023809,pbepll gamatthe noemal  node_shuffle 1 1 00:10 0 10:41 — ”‘Af‘d' Xaeim |L!|A
2023810,pbepll  gamatthe normal  node_shuffle 1 1 g= oz S Sttt et ettt
ZOZBgé.pbspll gamatthe normal  node_shuffle 1 1 (= _Mnpitun_Sepi.mp§=.0 153 ) 2.so'&..done
2023812,pbspll  gamatthe normal  node_shuffle 11 ; ; ; : : : o', .. done
2028813.pbspll  gamatthe normal  node.shuffle 11 ‘ File Edit “iew Group Process Thread Action Point Debug Tools Window Help initially loaded at DxFFO
2028814.pbspll  gematthe nornal  node_shuffle 11 = © y : oG : : &
12020015 phopli _gunatthe rernal _node_shuffle 1 1 | ooy (DTN N |53 8 & @ € 9 2 1 2 M|
1Dash Yt
Aufpn
bash-
bash:
bash-
exit 2 .
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More Information

MemoryScape demonstration videos available on the
Rogue Wave TotalView Products page

http://www.roguewave.com/products/totalview/resources/videos.aspx
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